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Abstract 
This article is considering impacts of urban spread on built-up area and mobility. It describes urban and social changes of spread 
of urbanized areas, while the number of residents does not grow, since in Slovakia, similarly in neighbouring countries, the 
number of inhabitants slightly diminishes during the recent decades. It is therefore natural that many, especially rural and small 
urban settlements are disappearing. On the other hand, the traffic volume increases and generates various difficulties relating to 
effective serviceability of urbanized zone. 
Extensive expansion of urbanized areas provokes deurbanisation processes. It transforms traditional towns/villages and 
jeopardizes their sustainability. Traffic organisation and mobility modify themselves, because of decreasing of population density 
and extension of within walking distances. Modifications reflected: in the increasing demands on traffic volume capacity (in 
inner town, as well as between the satellite towns and their maternal core town), in the higher requirements for parking places 
and in an inefficient public transport. In this article we focus on situation in two selected Slovak towns: Senica and Liptovsky 
Mikulas, and analysing them as a case studies. The mentioned towns plan their great urban extension, so we focused on the 
changes of urban structure and organisation of transport. Case studies have been assessed from these aspects: 
1. Analysis of the existing Land-use plan enables to visualise the planned expansion of the town. The types of planned extending 
zones have been properly classified. 
2. Obtained results have been confronted with statistic data, concerning demographic evolution for at least 10 recent years. 
Changes of population density have been calculated from the obtained data. 
3. The presented analysis deals with current traffic situation, using also the measured data of traffic intensity from recent years. 
Emerging urban structures bite from arable soil or pastures, and they have neither features of urban nor rural type. The hybrid 
forms of settlement occur, characterized by monotonous structures, lacking the basic public facilities and spatial hierarchy. 
A separate chapter is the lack of social contacts. These urban structures dispose a high degree of anonymity, lack of interest to the 
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living environment and they have a problem to adopt. Mentioned types of urban structure are the most similar with suburban 
habitations but without facilities and public transport. The population density of the mentioned structures is very low. Impact on 
the traffic system is reflected by increasing of individual automobile transport which allows the optimal personal mobility. 
Usually there are inappropriate opportunities for bikes and other non-motor ways of transport. 
© 2016The Authors. Published by Elsevier B.V.. 
Peer-review under responsibility of Road and Bridge Research Institute (IBDiM). 
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1. Introduction 
The term “deurbanisation” is not new, it was also used in the study by Hesse (2002). Also the support of mobility 
has in EU a long tradition, for example LUTR program (2000–2003). Some studies already analyzed the role of land 
use and mobility, for instance by Dargay, J., Hanly (2004). Tennøy et. al (2015) showed that developing land-use 
and transport systems in ways that reduce transport demand and traffic volumes is a complex problem, and cause-
-effect relations are often not intuitively obvious. Also study of Limtanakool et al. (2006) pointed on the relationship 
among the land-use analysis and trips in Netherlands.  
1.1. Methodology 
The massive trend of urbanization has already started in Slovakia in 20 century when mainly the cities 
represented the important location of job places, cultural and institutional centers. Naturally the cities have 
developed and spread their urban areas from their origins, however we have visualized their enlarging just from the 
year 1989. That year is a milestone of socio-political changes reflected in all the spheres of life. Uprising of private 
sector transformed architectural and urban development of post-socialistic countries. Typical feature of today town 
development is immense urban spread causing by creation of industrial zones, shopping and amusement parks and 
residential zones. Huge urbanization concerns mainly in the towns and regions accessible by highway roads. The 
quantity of urbanization is comparable with urbanization during 80-ies of 20th century, but there is at least an 
important difference; the number of inhabitants has the decreasing trend. Another gap touches the capacity of 
transport infrastructure and represents a “time-bomb”. It is logical that the continuously increasing of urbanization 
led to the new changes in socio-economical, as well as in transport changes.  
For the reason of focusing on the aspect of deurbanisation we have choose two Slovak small towns or cities. 
There is a plenty studies showing the changes in Slovak towns from different aspect (for instance by Spirkova, D., 
Ivanicka, K., Finka, M., (2009); Hudek, V., (2005); Jacobs, A.J., (2013)). In this paper, deurbanisation, as 
a consequence of uncontrollable urban sprawl creation, has been analyzed in two selected Slovak towns – Liptovsky 
Mikulas and Senica. The methodology consists of the comparison the land – use characteristics, population as well 
as transport. The urban spread is clearly visible in urban documentations – the Land Use Master Plan. The Land Use 
Master Plan is a main document of spatial organization and regulation. The Land Use Master Plan designs the 
optimal development (plan) of a commune/town, and usually chooses potential areas that are suitable to be built-up 
within next 30–50 years. So we took into account the status of Land Use Master Plan (of the both of towns) which 
provided the interesting input for evaluation and analysis. Another important data sources represents the socio-
-economical characteristics about population (from years 1997 to 2014), commuting by Slovak statistics office 
(2015) and also state traffic data (2000, 2005, 2010).  
1.2. Land Use Plans analysis 
In the both cases, the towns planned a huge urbanization; in next decades they count to spread built-up area nearly 
twice more than it is today. Let’s have a look at the both of the towns mentioned:  
The town Senica – Dynamic urbanization is a typical feature of this town. The cadastral area of the town 
(included urbanized and non-urbanized area (fields, meadows, forests, water bodies…) is 5030 ha. Urbanized area 
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involves 870 ha (17%). Supplements and changes of the Land Use Master Plan of the town Senica has been provided 
in the years 2005, 2007, 2008, 2010, 2011, 2012. The Land Use Master Plan has been modified because of the lack 
of free spaces suitable to be urbanized (sometimes because there was a need to change the function). After these 
modifications the urbanized area of Senica will be urbanized 630 ha of soil, meadow or forest land (Fig. 1). 
 
Fig. 1. Planned urban extension of the town Senica (grey line – border of area, that will be urbanized, red line – cadastre of Senica). 
The town Liptovsky Mikulas – The total cadastre area has 6997 ha, and consists of two separate parts. 
Liptovsky Mikulas has ambitions and preconditions for its future development. The figures show the urban 
extension of the town, proposed in the Land Use Master Plan. In the past years the supplements and changes of the 
Land Use Master Plan have been provided in 2012, 2013 and 2015. After the planned urban spread the town will 
grow nearly twice compared current state (Fig. 2). 
 
Fig. 2. Proposed extension of the urbanized area of Liptovsky Mikulas (current state – left, plan – middle, future perspective – right). 
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1.3. Demography 
In the both of the towns mentioned demographic situation looks similar; slow declination (2–5% in 10 years) 
(Fig. 3). In 2014 lived in Senica town 20 352 inhabitants. In Liptovsky Mikulas it is 31 593 inhabitants. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Number of inhabitants – Senica (left), Liptovsky Mikulas (right). 
In the both of the cases the number of inhabitants does not grow, on the contrary it declines. On the other hand, 
urbanized area will grow nearly twice. In this case, the population density reduces on half comparing the current 
situation! (Fig. 4) 
 
Fig. 4. Senica – planned extension of urbanized area. 
Urban spread generates a series of negative effects and evokes transport and other consequences touching us 
daily. Among the others: decreasing of services/facilities variability, extension of walking distances, increasing of 
transport and parking expenses and needs, traffic problems, malfunctions of public transport, changes of ecological 
and hygienic functions of the landscape, negative visual changes of the landscape, Brownfield creation, biting of 
arable soil, meadows, pastures and forests, satellite “dormitories” creation, social changes, anonymity and monotony 
of living space. All these phenomena contribute to the deurbanisation and urban degradation with a large scale of 
negative effects. 
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1.4. Types of urbanized zones 
There are defined four types of urban zones according their function (Amendments to the act 55/2001 the 
territorial planning and planning documentation) specifically: residential zones, services, industrial zones and 
recreation zones. All of the zones mentioned used to be build but comparing their predecessors 25 years ago, these 
new-build up zones have own specific features; they occupy large surfaces of plain arable soil or meadows 
outside of the town. And their localisation is strictly connected with highway/road to be accessible. Public 
facilities like kindergarten, schools, daily public services are usually not included in residential zones. As well 
recreation zones are “getting closer” to commerce, usually all kind of public facilities are hybrids of their own 
function (sport, amusement…) and a great part of commerce. 
1.5. Transport and mobility issue 
The comparison of transport traffic resulted from the historical data of road traffic survey that are conducted 
every 5 years for particular traffic counts location within whole country. From the traffic data we can see the 
enormous increasing of traffic which is related to the new urban development, mainly represented by new housing. 
As is shown in Table 1, the traffic is represented by motorized transport. This increasing between years 2010 and 
2000 is in the biggest cases about 161%, respectively 46% in the city of Liptovsky Mikulas. 
Table 1. The comparison of average daily traffic 2000–2010 in Liptovsky Mikulas. 
Counts Nr. 2000 (veh./day) 2010 (veh./day) 10 year change 
95441 3053 3865 26.60% 
93691 364 952 161.54% 
92971 8076 10520 30.26% 
90204 19948 21591 8.24% 
93701 3090 4538 46.86% 
 
The same comparison shows the Table 2 for city of Senica. The highest increasing is more than 29.04% for year 
2010 in comparison with 2000. 
Table 2. The comparison of average daily traffic 2000–2010 in Senica. 
Counts Nr. 2000 (veh./day) 2010 (veh./day) 10 year change 
80941 9337 10719 14.80% 
80742 7073 9127 29.04% 
 
In this year is realized the new nationwide traffic counting survey, but the results were unknown in time of 
writing this paper. 
Just for the clarification and presenting the changes in urban environment, we can see the changes in land-use in 
satellite images between various years, see Fig. 5–6. 
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Fig. 5. (Left) Senica in 2001; (Right) Senica in 2014. Source: Google Earth 2015. 
 
Fig. 6. (Left) Liptovsky Mikulas in 2005; (Right) Liptovsky Mikulas in 2014. Source: Google Earth 2015. 
As the analysis show the negative impact of the motorized traffic causes the malfunction of various points in 
solved city. The increasing of car motorization trend, see Table 3, support also data from National register of 
vehicles of Slovak republic of Ministry of Interior of Slovak republic (2005, 2010, 2014). We can see the significant 
difference mainly in county of Senica, where in 2005 were just 185 personal cars per 1000 inhabitants but in 2014 it 
was 375, what represents the double increasing. 
Table 3. The comparison of number of personal cars per 1000 inhabitants. 
2005 2010 2014 
Liptovsky Mikuláš 203 291 343 
Senica 185 314 375 
 
Therefore there is a paradox, while on one side number of population and mostly the population density is 
decreasing, on the other side the number of registered car is slightly increasing. Therefore the proportion of 
motorization points on the high usage car for mobility. Another interested fact is linked to the car ownership where 
the new urban developments or housing areas are characteristics with the average car rate 1.5 car per house, that 
means each new house of residents generate at least 1 personal car. 
2. Improvement of mobility condition 
In order to reduce the negative impact of car traffic the cities has adopted various measures. Along to building of 
new roads for motorized transport, the city of Liptovsky Mikulas also started with building and extension of bicycle 
infrastructure. While the city of Liptovsky Mikulas represents the capital of county with centralized function (jobs, 
schools, etc.), the similar function of city of Senica has also another function representing the satellite city for 
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capital of Slovak republic Bratislava where people commute to the work. Public transport in city of Senica had 
declined trend to 2010. Therefore the city decided to change the routing of PT line. As the City of Senica (2015) 
reports the new routing has attracted the new passengers after year 2010, in first year of change 2011 with increasing 
of 28%, in last year it was increasing about 41% to base year 2010, see Table 4. 
Table 4. The comparison of passenger of Public transport in city of Senica. 
Year 2010 2011 2014 
passenger per year 213067 273797 301634 
change to 2010 0 28% 41% 
3. Forecasting the traffic in 2020 
Even for some cities where some studies shown positive experience with shifting from car to public transport, 
bicycling or walking, in Germany or Swiss for instance Follmer et.al (2012), Borriello et. al (2015) the future 
modelled scenario for both cities showed the continuously trend of increasing of car traffic. In the model scenarios 
the input data of the trend of motorization, registered of private vehicles (2000 – May 2015), current usage of public 
transport services has been taken into account. 
As the study by Ericsson (2011) presented there are various factors and aspects which deals mainly with car 
ownership, quality of provided and accessibility to public transport. The forecasted transport models which are 
based on the current data stated the average increasing of the traffic within cities in about 22% Liptovsky Mikulas 
(Fig. 7), resp. 29% Senica. This is result of expected urbanization and increasing of the car usage in the future. 
 
Fig. 7. (Left) Liptovsky Mikulas traffic in 2015; (Right) Liptovsky Mikulas traffic in 2020. 
The transport model takes into the input data from the parameters stated above, but also from the analysis of 
urban development of researched towns. There were forecasted the status of traffic in the year 2020 with 
consideration of current trend and also the expected changes in solved areas resulted from the urban master plan. 
4. Conclusion 
This paper deals with analysis of function of small cities with relation to the land-use, urbanization and mobility. 
This case study showed the result for 2 small towns in Slovak republic but they can represent also the trend in other 
Slovak cities. The proven results can pointed on the negative trend of motorization in small cities which is needed to 
reduce. For the cities will be a high challenged goal to stop and switch from the increasing car usage to alternative 
transport modes. As already shown various studies by Kuhnimhof (2012) or it is possible. On the one side there are 
already known the benefits from urbanization, but on the other side the negative impacts go hand in hand with the 
development of the standard of living, increasing of the urbanization in particular area, etc. There are not only 
represented by the traffic, but also with the other factors which can be influenced by our living in the cities, and also 
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by the term “deurbanization”. The lesson for the decision makers consists in the really detailed planning of mobility 
issue during the Land Use Master Plan and suitable actions in mobility issues. Because nowadays in Slovakia we 
can see that just simple planning without proper planning of mobility linked to the relationship betwwen land use 
and mobility. Therefore there are also future plan to investigate the other Slovak cities with comparison of various 
parameters representing the transport and urbanisation. 
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